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dimensional case and the complex (x; t) plane to three dimensions, we infact
obtain the four dimensional case and the Theory of Quarternions, which are
based on the Pauli Spin Matrices[7]. As has been noted by Sachs, had Hamil-
ton identied the fourth coordinate in the above generalisation with time,
then he would have anticipated Special Relativity itself. It must be observed
that the Pauli Spin Matrices which denote the Quantum Mechanical spin
half form, again, a non commutative structure.
Curiously enough the above consideration in the complex plane can have
an interesting connection with an unproven nearly hundred year old conjec-
ture of Poincare. This was, the fact that closed loops could be shrunk to
points as happens on the two dimensional surface of a sphere is also valid in
three dimensions. Such closed loops dening a simply connected space are
described by closed contours in complex space which have an integral value
for the index[8]. For the surface of the sphere the axes are replaced by great
circles and the coordinates by the longitude and latitude. If we now gener-
alise to three dimensions, we end up instead with the above four dimensional
Quarternion theory of Hamilton - the three dimensional case is not possible.
We have instead three space dimensions, and a fourth dimension, which as
seen above can also be recovered from the doubly connected or spinorial be-
haviour. Interestingly this also provides a rationale for Poincare's conjecture
not being provable.
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